Influence of local and systemic CTLA4Ig gene transfer on corneal allograft survival.
To analyse the effects of local (ex vivo) or systemic (in vivo) administration of adenovirus type 5 encoding CTLA4Ig (AdCTLA4Ig) on its influence to prolong corneal allograft survival and to study the underlying mechanisms. A MHC class I/II mismatched rat corneal transplant model was used. Recipients were randomly assigned to receive ex vivo gene-modified corneas expressing either CTLA4Ig, CTLA4Ig/IL-10 or a single intraperitoneal (i.p.) injection (1.0 x 10(9) or 1.0 x 10(10) infectious particles) of AdCTLA4Ig 1 day before transplantation and graft survival was analysed. The immunoregulatory effect of this treatment was examined by analysing intra-graft cytokine mRNA expression pattern at day 12 post-transplant. The anti-adenovirus immunity also was investigated. Ex vivo gene transfer resulted in a modest but significant prolongation of graft survival (p = 0.0036 compared to no treatment). In contrast, systemic gene therapy (1.0 x 10(9) or 1.0 x 10(10) infectious particles) significantly prolonged graft survival (p = 0.0007 and 0.0001, respectively, compared to no treatment). Systemic (1.0 x 10(10) infectious particles) therapy resulted in frequent indefinite survival of allogeneic grafts which was not observed in the other therapeutic regimens. Moreover, systemic therapy prevented the intra-graft accumulation and activation of T cells and resulted in a reduced mRNA expression of both TH1 and TH2 cytokines. The generation of anti-adenovirus antibodies was also efficiently inhibited. CTLA4Ig gene therapy is a successful strategy for the prevention of allogeneic graft rejection in corneal transplantation. Our work has further elucidated the mechanisms of corneal allograft rejection which may lead to novel therapeutic strategies.